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3 <110> APPLICANT: Kroger, Burkhard 

4 Zelder, Oskar 

5 Kolpprogge, Corinna 

6 Schroder, Hartwig 

7 Hafner, Stefan 

9 <120> TITLE OF INVENTION: Method for Production by Fermentation of Sulphur-Containing 

Fine 

10 Chemicals (metF) 

12 <130> FILE REFERENCE: 13111-00005-US 
C— > 14 <140> CURRENT APPLICATION NUMBER: US/10/525,907 
C — > 14 <141> CURRENT FILING DATE: 2005-02-25 

14 <150> PRIOR APPLICATION NUMBER: PCT/EP 2003/009451 

15 <151> PRIOR FILING DATE: 2003-08-26 

17 <150> PRIOR APPLICATION NUMBER: DE 102 39 308.7 

18 <151> PRIOR FILING DATE: 2002-08-27 
20 <160> NUMBER OF SEQ ID NOS : 77 

22 <170> SOFTWARE: Patent In version 3.3 

25 <210> SEQ ID NO: 1 

26 <211> LENGTH: 984 

27 <212> TYPE: DNA 

28 <213> ORGANISM: corynebacterium diphteriae 

30 <220> FEATURE: 

31 <221> NAME/KEY: CDS 

32 <222> LOCATION: (1)..(981) 

33 <223> OTHER INFORMATION: RDI01260 
35 <400> SEQUENCE: 1 



36 


atg 


tct 


gca 


caa 


ccg 


eta 


cct 


get 


gcg 


tat 


cag 


cgc 


aca 


ate 


acc 


gat 


48 


37 


Met 


Ser 


Ala 


Gin 


Pro 


Leu 


Pro 


Ala 


Ala 


Tyr 


Gin 


Arg 


Thr 


He 


Thr 


Asp 




38 


1 








5 










10 










15 






40 


gtc 


att 


tec 


atg 


cca 


aca 


ccg 


ggc 


cag 


gtt 


ccg 


ttt 


tct 


gta 


gag 


ttt 


96 


41 


Val 


He 


Ser 


Met 


Pro 


Thr 


Pro 


Gly Gin 


Val 


Pro 


Phe 


Ser 


Val 


Glu 


Phe 




42 








20 










25 










30 








44 


atg 


ccg 


cca 


cga 


gat 


gag 


gca 


gca 


gaa 


gag 


cga 


etc 


tgg 


aaa 


gee 


gee 


144 


45 


Met 


Pro 


Pro 


Arg 


Asp 


Glu 


Ala 


Ala 


Glu 


Glu 


Arg 


Leu 


Trp 


Lys 


Ala 


Ala 




46 






35 










40 










45 










48 


gaa 


gca 


ttt 


cac 


gac 


tta 


gga 


gee 


tct 


ttt 


gtc 


tec 


gtt 


act 


tat 


ggt 


192 


49 


Glu 


Ala 


Phe 


His 


Asp 


Leu 


Gly Ala 


Ser 


Phe 


Val 


Ser 


Val 


Thr 


Tyr 


Gly 




50 




50 










55 










60 












52 


gca 


ggc 


gga 


tct 


age 


cgc 


gag 


cgc 


aca 


atg 


cgt 


gtc 


gcg 


cac 


aag 


ctt 


240 


53 


Ala 


Gly 


Gly 


Ser 


Ser 


Arg 


Glu Arg 


Thr 


Met 


Arg 


Val 


Ala 


His 


Lys 


Leu 




54 


65 










70 










75 










80 




56 


tct 


cgt 


cat 


ccg 


ttg 


acc 


acg 


etc 


gtt 


cat 


etc 


acg 


ctt 


gtg 


gaa 


cac 


288 


57 


Ser 


Arg 


His 


Pro 


Leu 


Thr 


Thr 


Leu 


Val 


His 


Leu 


Thr 


Leu 


Val 


Glu 


His 




58 










85 










90 










95 
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60 


acc 


caa 


gaa 


craa 


tta 


gaa 


craa 


att 


eta 


tgc 


act 


tat 


aca 


tec 


cac 


aaa 


336 


61 


Thr 


Gin 


Glu 


Glu 


Leu 


Glu 


Glu 


He 


Leu 


Cvs 


Thr 


Tyr 


Ala 


Ser 


His 


Gly 




62 








100 










105 










110 








64 


ttg 


tct 


aac 


tta 


ctt 


gee 


ttg 


cga 


aac 
^ v - 


gat 


ccc 


cct 


aac 


act 


gac 


ccg 


384 


65 


Leu 


Ser 


Asn 


Leu 


Leu 


Ala 


Leu 


Ara 


Gly 


Asp 


Pro 


Pro 


Glv 

JT 


Thr 


Asp 


Pro 




66 






115 










120 










125 










68 


atg 


get 


ccg 


u y y 


gt c 


cct 


acc 


gca 


acre 
y y *- 


crcTC 
y y ^ 


eta 


gat 


tat 


gee 


aaa 


gat 


432 


69 


Met 


Ala 


Pro 


Tro 


Val 


Pro 


Thr 


Ala 


Glv 


Glv 


Leu 


Asp 


Tvr 
j 


Ala 


Lys 


Asp 




70 




130 










135 










140 












72 


tta 


ate 


gac 


etc 


crt* cr 

y L y 


cgc 


clcl CJ 


act 


y a y 


cag 


acc 


teg 


cac 


ttt 


cag 


gt a 


480 


73 


Leu 


lie Asp 


Leu 


Val 


Arg 


Lys 


Thr 


Glu 


Gin 


Thr 


Ser 


His 


Phe 


Gin 


Val 




74 


145 










150 










155 










160 




76 




att 


get 


agt 


ttc 


cca 


gaa 


cm (7 

y y y 


cac 


tac 


cga 


crccr 

y °y 


cct 


age 


att 


cjp\ cr 
yay 


528 


77 


Glv 


He 


Ala 


Ser 


Phe 


Pro 


Glu 


Glv 


His 


Tvr 

JT 


Arg 


Ala 


Pro 


Ser 


He 


Glu 




78 










1 6S 

-L \J *J 




















1 7 S 






80 


ncn 

y *-y 


gat 


acg 


caa 


ttt 


aca 


ttg 


gaa 


aag 


ct g 


cga 


get 


CTCf c 

yy *~ 


gca 


CTP5 cr 

y°y 


ttt 


576 


81 


Ala 


Asp Thr 


Gin 


Phe 


Thr 


Leu 


Glu 


Lys 


Leu 


Arg 


Ala 


Gly 


Ala 


Glu 


Phe 




82 








180 










185 










190 








84 


teg 


att 


acc 


cag 


atg 


ttt 


ttt 


gat 


gtc 


gat 


cac 


tat 


tta 


cga 


ctg 


cga 


624 


85 


Ser 


He 


Thr 


Gin 


Met 


Phe 


Phe 


Asp 


Val 


Asp 


His 


Tyr 


Leu 


Arg 


Leu 


Arg 




86 






195 










200 










205 










88 


gat 


cgc 


ttg 


gtt 


aag 


gcg 


gat 


cct 


gaa 


cat 


gga 


tea 


aag 


ccg 


ate 


ate 


672 


89 


Asp 


Arg 


Leu 


Val 


Lys 


Ala 


Asp 


Pro 


Glu 


His 


Gly 


Ser 


Lys 


Pro 


He 


He 




90 




210 










215 










220 












92 


cca 


gga 


ctt 


atg 


ccc 


att 


acc 


age 


ttg. 


agg 


teg 


gtt 


cgt 


agg 


cag 


atg 


720 


93 


Pro 


Gly Leu 


Met 


Pro 


He 


Thr 


Ser 


Leu 


Arg 


Ser 


Val 


Arg 


Arg 


Gin 


Met 




94 


225 










230 










235 










240 




96 


gaa 


tta 


gca 


ggt 


gec 


acc 


ttg 


cct 


aag 


get 


tta 


gaa 


aaa 


egg 


ctt 


etc 


768 


97 


Glu 


Leu 


Ala 


Gly 


Ala 


Thr 


Leu 


Pro 


Lys 


Ala 


Leu 


Glu 


Lys 


Arg 


Leu 


Leu 





98 245 250 255 

100 gac gca gcg cgc ggc gat gag gaa get cat cgc ggc gat att cgc aaa 816 

101 Asp Ala Ala Arg Gly Asp Glu Glu Ala His Arg Gly Asp He Arg Lys 

102 260 265 270 

104 gta gga ate gaa gtc act act gag atg gca cag cgt ctt att tct gaa 8 64 

105 Val Gly He Glu Val Thr Thr Glu Met Ala Gin Arg Leu He Ser Glu 

106 275 280 285 

108 ggg ate cca gac ate cat ttc atg acc atg aat tat gtt cga gcg acc 912 

109 Gly He Pro Asp He His Phe Met Thr Met Asn Tyr Val Arg Ala Thr 

110 290 295 300 

112 caa gaa gta etc cat aat etc ggc atg gcg ccc gcg tgg gga aca cag 960 

113 Gin Glu Val Leu His Asn Leu Gly Met Ala Pro Ala Trp Gly Thr Gin 

114 305 310 315 320 

116 caa ggc cac gac get att cgc taa 984 

117 Gin Gly His Asp Ala He Arg 

118 325 

121 <210> SEQ ID NO: 2 

122 <211> LENGTH: 327 

123 <212> TYPE: PRT 

124 <213> ORGANISM: corynebacterium diphteriae 
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126 


<400> SEQUENCE: 


2 
























127 


Met 


Ser 


Ala 


Gin 


Pro 


Leu 


Pro 


Ala 


Ala 


Tvr 


Gin 


Arg 


Thr 


lie 


Thr 


Asp 


128 


1 








5 










10 










15 




130 


Val 


lie 


Ser 


Met 


Pro 


Thr 


Pro 


Glv 


Gin 


Val 


Pro 


Phe 


Ser 


Val 


Glu 


Phe 


131 








20 










25 










30 






133 


Met 


Pro 


Pro 


Arg 


Asp 


Glu 


Ala 


Ala 


Glu 


Glu 


Arg 


Leu 


Trn 

x x 


Lys 


Ala 


Ala 


134 






35 










40 










45 








136 


Glu 


Ala 


Phe 


His 


Asp 


Leu 


Gly 


Ala 


Ser 


Phe 


Val 


Ser 


Val 


Thr 


Tvr 


Gly 


137 




50 










55 










60 










x o y 


Ala 


Gly 


Gly 


Ser 


OCX 


A rrr 
rii y 




Arrr 
ni y 


Thr 

X 1 IX 




Arrr 
ni y 


v d x 


Al ^ 

ni ct 


Hi ^ 

11 X o 


T. VQ 

xj y o 


Xju IX 


JL rt \J 


65 










70 










75 










80 

yj u/ 


14? 

X H. 


Ser 


Arg 


His 


Pro 


Xj t; Li 


1 i IX 


Thr 

1 1 IX 


XjC ix 


V^l 

V CI X 


n x o 


iit; u 


Thr 

X i IX 


i-it; u. 


V^l 

V Cl X 


HI 11 

OX IX 


Hi c; 
IliO 


143 










U O 










90 










95 




1 4 R 

j. i *j 


Thr 


Gin 


Glu 


Glu 


Xju Li 


ox tx 


oi n 


T 1 p 


Xj t: IX 


Two 

uyo 


Thr 

X 1 IX 


T\/r 


Al ^ 

nX ct 


OCX 


Hi 


ftl V 

uiy 


1 4 
x *± u 








1 00 

X \J \J 










105 










110 

XiU 






1 4 R 

J. 1 o 


Leu 


Ser 


Asn 


Leu 


Lie u 


rii. d 


Xjt3 IX 


Arrr 
ni y 




Don 
no Ly 


Pro 


Pro 
r i u 


oiy 


Thr 

X XIX 


A c;tj 
noJJ 


Pro 
rxu 


14 9 






115 










120 










125 








1 51 


Mpf 


Ala 


Pro 




v a x 


t. JLkJ 


Thr 

J. 1 1 X 


A1 ^ 

nl d 


uiy 


uiy 


Xjt; ix 


A QO 


Tvr 
i yr 


Al A 

ni a. 


Xj y o 


no kJ 






130 










1 ^5 

X J <X 










140 

X *3 \J 










1 54 

X .J *i 


-Lit: ix 


lie 


Asp 


Leu 


Va 1 

val 


A rrr 
nl y 


xjy o 


Thr 

1 1 1 X 


OX IX 


oi n 

uill 


Thr 

X 1 IX 


C a >- 
OCi 


Hi 

nio 


IT lit; 


uill 


Va 1 

V Ct 1 


1 55 

X w> ,J 


1 4 S 

X *i 










1 50 










155 
i j j 










1 60 


1 S7 


Gly 


lie 


Ala 


Ser 


.Lilt- 


Pro 
it x 


f4l n 

ul IX 


uiy 


n x o 


Tvr 
iyr 


A rrr 
ni y 


Al ^ 
ni ct 


Pro 
ri u 


oci 


T 1 <=> 
lie 


u 1 IX 


158 










165 










170 










175 




X O VJ 


Ala 




Thr 


Gin 


rue 


Thr 

J. I IX 


XjC U. 


ox u. 


Xjy O 


XjC IX 


A rrr 
ni y 


Al p> 
ni o. 


oxy 


Al ^ 
ni ct 


U i IX 


Php 

IT 1 1C 


1 61 








180 

X O \J 




















1 Qf) 

i Z7 W 








OCX 


lie 


Thr 


Gin 




php 
rue 


tilt; 


A <?o 

Mop 


1 

v d x 


A <?o 


Hi 
nio 


T\/r 

iyr 


T .on 
Xj t; u 


Am 
ni y 


T .on 
Xj u IX 


A rrr 
nx y 


X U *s 






1 95 




















^ V 












Arg 


Leu 


Val 

v ax 


Xiy o 


A1 ^ 
ni a 


A c: m 
no kJ 


Pro 

IT X kJ 


ul IX 




f41 v 
uiy 


Cpr- 
OCX 


ii y o 


Pro 
r i u 


T 1 o 

X X u 


T 1 o 

X X c 


X \J f 




210 










21 5 

*L X 










220 

<L, U 










1 69 

X \J .7 


Pro 


Glv 


Leu 


Met 


Pro 
it x vj 




Thr 

X 1 IX 


C a 
Oci 


lit; IX 


Arrr 
rii y 


9 or 

O Ci 


1 

V Ct X 


A rrr 
ni y 


A rrr 
ni y 


f4l n 

uill 


1 JC L. 


170 


225 










230 










235 










240 


17 9 

X / £ 


Glu 


Leu 


Ala 


Gly 


Al ^ 
nl a. 


Thr 

J. ilX 


- 

j_ieu 


n u 


T 

Ly s 


A1 ^ 

nl Cl 


Xjtr u 


OX IX 


Xjy o 


A T~rr 
ni y 


Lit IX 


Xj t; IX 


17^ 

X / J 










245 










2 50 

t J V 










255 




175 

1 / «J 


Asp 


Ala 


Ala 


Arg 


Gly 


A 

nop 


c;i n 

U -L LI 




Ala 


His 


Arg 


uiy 


Asp 


Tie 

iXC 


Arg 


Lys 


176 

X / U 








260 










265 










270 






178 


Val 


Gly 


He 


Glu 


Val 


Thr 


Thr 


Glu 


Met 


Ala 


Gin 


Arg 


Leu 


lie 


Ser 


Glu 


1 7Q 

X I z> 






275 










280 










285 
<i. <j *j 








181 


Gly 


He 


Pro 


Asp 


He 


His 


Phe 


Met 


Thr 


Met 


Asn 


Tvr 

a 


Val 


Arg 


Ala 


Thr 


182 




290 










295 










300 










184 


Gin 


Glu 


Val 


Leu 


His 


Asn 


Leu 


Gly 


Met 


Ala 


Pro 


Ala 


Trp 


Gly 


Thr 


Gin 


185 


305 










310 










315 










320 


187 


Gin 


Gly 


His 


Asp 


Ala 


He 


Arg 




















188 










325 
























191 


<210> SEQ ID NO: 


: 3 
























192 


<211> LENGTH: 924 
























193 


<212> TYPE: 


DNA 


























194 


<213> ORGANISM: 


Streptomyces 


> lividans 














196 


<220> FEATURE: 


























197 


<221> NAME/KEY: 


CDS 
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198 


<222> LOCATION: 


(1) 


(921) 






















199 


<223> OTHER 


INFORMATION 


: RSV00084 


















201 


<400> SEQUENCE: 


3 


























202 


atg 


gec 


etc 


y yd 


ace 


aca 


aac 


aca 


aaa 

w^y 


acg 


gat 


cgc 


gee 


cgc 


acg 


ata 

y i_y 


48 


203 


Met 


Ala 


Leu 


Glv 

oxy 


Thr 


Ala 


Ser 


Thr 


Arg 


Thr 


Asp 


Arg 


Ala 


Ara 


Thr 


Val 




204 


i 

X 








5 










10 










15 






206 


L»y l. 






L L L 


gee 


acc 


aac 

y y w 


aag 


acg 


acg 


tac 


teg 


ttc 


cracr 
y a y 


ttc 


teg 


96 


207 


Arg 


Asp 


lie 


Leu 


Ala 


Thr 


Glv 


Lys 


Thr 


Thr 


Tvr 


Ser 


Phe 


Glu 


Phe 


Ser 




208 


















25 










30 








210 


gcg 


r* c* n 


day 




ccc 


aag 


acre 


cracr 

y dy 


aag 


aac 


cr c 

L L, L 


r crcr 
uyy 


pi crc 
ayL 


ccc 
y Ly 


ctg 


ccc 
Ly y 


144 


211 


Ala 


Prn 

IT -L LJ 




Thr 

X 1 IX 


Pro 


Lys 


Glv 


Glu 


Lys 


Asn 


Leu 


Tro 


Ser 


Ala 


Leu 


Arg 




212 






15 










40 










45 










214 


egg 


gt c 


gag 


gec 


at a 

y t_y 


gee 


ccg 


gac 


ttc 


gt c 


t cc 


err cr 

y *-y 


acc 


tac 


ccc 
y yL 


gec 


192 


215 


Arc 
ni y 


Ua 1 
v a J. 


U J. u 


Al ^ 


Val 


Ala 


Pro 


Asp 


Phe 


Val 


Ser 


Val 


Thr 


Tvr 


Gly 


Ala 




216 




ou 










55 










60 












218 


ggc 


ggc 


tec 


acg 


Ly l 


gec 


ccr" 




y l.l 


ccc 
Ly l 


pj pr 


^ cc 

O LL 


r- ^ n 

y 


Lay 


afp 
d L. L 


cr c 
y l. l 


240 
1 \j 


219 


Gly 




OCX 


Thr 

X 11X 


Arg 


Ala 


Gly 


Thr 


Val 


Arg 


Glu 


Thr 


Gin 


Gin 


He 


Val 




Z. Z. KJ 


DO 










70 










7 ^ 

/ 0 










pin 




222 


gec 


gac 


ace 


acg 


ctg 


acc 


ccg 


crt cr 

y <-y 


gee 




cr c 

L L. L 


uLL 


ccc 
y ll 


cr c 
y ul 


y dL 


pap 
Ld L 


288 

LJ <J 


223 


Al p, 




Thr 


1 I IX 


Leu 


Thr 


Pro 


Val 

V d-L 


Ala 


His 


Leu 


Thr 


Ala 


Val 


Asp 


His 




224 










85 










90 










95 






c~ c~ \J 


tec 


gt c 


gee 


gag 


ctg 


cgc 


aac 


ate 


ate 


ccc 


parr 
Lay 


r ^c 

LdL 


ccc 
yLL 


yaL 


y ll 


ccc 

yyy 


j ju 


227 


Cp-r 
OCX 


vdl 


Al a 
rix d 


(11 11 
OX LI 


Leu 


Arg 


Asn 


lie 


lie 


Gly 


Gin 


Tvr 
x yi 


Ala 


Asp 


Ala 


Gly 




228 








1 no 










105 










110 








230 


zi +■ r* 


cgc 


aac 


atg 


ctg 


gee 


crt cr 

y <-y 


cgc 


crcrc 

y y 


gac 


LLy 


LLL 


n 

yy l 


yuL 


l l y 


Pi Pi c 
ddL 


184 


231 


lie 


Arc 
nl y 


noil 






Ala 


Val 

v d x 


Arn 
iii y 


CI V 


Asp 


Pro 


Pro 


Glv 

oxy 


Asp 


Pro 


Asn 




232 






1 1 c; 

X X .J 










120 










125 










234 


gec 


gac 


tgg 


alt 


y ^y 


cac 


CCC 


cracr 

y dy 


00c 
y y l 


u l y 


aLL 


LdL 


gcg 


yLL 


paa 
y dd 


p+" PT 

l l. y 


10^. 


235 


Ala 


Asp 




lie 


Ala 


His 


Pro 


Glu 


Gly 


Leu 


Thr 


Tvr 

x _y x. 


Ala 


Ala 


Glu 


Leu 




236 




1 in 










135 










140 












238 




a <~f rr 

agg 




ate 


aag 


na c 
yay 


t eg 


yya 


gac 


ttc 


tgc 


gt c 


ccc 

yy c 


gtc 


gec 


gec 


480 

*a LJ L* 


239 


Val 


Arg 


Leu 


lie 


Lys 


Glu 


Ser 


Gly 


Asp 


Phe 


Cys 


Val 


Glv 


Val 


Ala 


Ala 




240 


14c. 










150 










X «J »J 














242 


ttc 


ccc 


y dy 


atg 


cac 


ccg 


cgc 


tec 


gec 


gac 


r cc 
L.y y 


gac 


acg 


gac 


gtc 


acg 


528 


243 


Phe 


Pro 


Glu 


Met 


His 


Pro 


Arg 


Ser 


Ala 


Asp 


Tro 


Asp 


Thr 


Asp 


Val 


Thr 




24 4 










165 










170 










175 






246 


aac 


ttc 


gtc 


gac 


aag 


tgc 


egg 


gee 


ggc 


gec 


gac 


tac 


gec 


ate 


acc 


cag 


576 


247 


Asn 


Phe 


Val 


Asp 


Lys 


Cys 


Arg 


Ala 


Gly. 


Ala 


Asp 


Tyr 


Ala 


He 


Thr 


Gin 




248 








180 










185 










190 








250 


atg 


ttc 


ttc 


cag 


ccc 


gac 


tec 


tac 


etc 


egg 


ctg 


cgc 


gac 


egg 


gtc 


gee 


624 


251 


Met 


Phe 


Phe 


Gin 


Pro 


Asp 


Ser 


Tyr 


Leu 


Arg 


Leu 


Arg 


Asp 


Arg 


Val 


Ala 




252 






195 










200 










205 










254 


gcg 


gec 


ggc 


tgc 


gcg 


acc 


ccg 


gtc 


att 


ccc 


gag 


gtc 


atg 


ccg 


gtg 


acc 


672 


255 


Ala 


Ala 


Gly 


Cys 


Ala 


Thr 


Pro 


Val 


He 


Pro 


Glu 


Val 


Met 


Pro 


Val 


Thr 




256 




210 










215 










220 












258 


agt 


gtg 


aag 


atg 


ctg 


gag 


agg 


ttg 


ccg 


aag 


etc 


age 


aac 


gee 


teg 


ttc 


720 


259 


Ser 


Val 


Lys 


Met 


Leu 


Glu 


Arg 


Leu 


Pro 


Lys 


Leu 


Ser 


Asn 


Ala 


Ser 


Phe 




260 


225 










230 










235 










240 




262 


ccg 


gcg 


gag 


ctg 


aaa 


gag 


egg 


ate 


etc 


aca 


gec 


aag 


gac 


gat 


ccg 


gcg 


768 
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263 


Pro 


Ala 


Glu 


Leu 


Lys 


Glu 


Arg 


He 


Leu 


Thr 


Ala 


Lys 


Asp Asp 


Pro 


Ala 




264 










245 










250 










255 






266 


get 


gta 


cgc 


teg 


ate 


ggc 


ate 


gag 


ttc 


gec 


acg 


gag 


ttc 


tgc 


gcg 


egg 


816 


267 


Ala 


Val 


Arg 


Ser 


He 


Gly 


He 


Glu 


Phe 


Ala 


Thr 


Glu 


Phe 


Cys 


Ala Arg 




268 








260 










265 










270 








270 


ctg 


ctg 


gee 


gag 


gga 


gtg 


cca 


gga 


ctg 


cac 


ttc 


ate 


acg 


etc 


aac 


aac 


864 


271 


Leu 


Leu 


Ala 


Glu 


Gly Val 


Pro 


Gly 


Leu 


His 


Phe 


He 


Thr 


Leu 


Asn 


Asn 




272 






275 










280 










285 










274 


tec 


acg 


gcg 


acg 


ctg 


gaa 


ate 


tac 


gag 


aac 


ctg 


ggc 


ctg 


cac 


cac 


cca 


912 


275 


Ser 


Thr 


Ala 


Thr 


Leu 


Glu 


He 


Tyr 


Glu 


Asn 


Leu Gly 


Leu 


His 


His 


Pro 




276 




290 










295 










300 












278 


ccg 


egg 


gec 


tag 


























924 



27 9 Pro Arg Ala 
280 305 

283 <210> SEQ ID NO: 4 

284 <211> LENGTH: 307 

285 <212> TYPE: PRT 

286 <213> ORGANISM: Streptomyces lividans 
288 <400> SEQUENCE: 4 



289 


Met 


Ala 


Leu 


Gly 


Thr 


Ala 


Ser 


Thr 


Arg 


Thr 


Asp Arg 


Ala Arg Thr Val 


290 


1 








5 










10 






15 


292 


Arg 


Asp 


He 


Leu 


Ala 


Thr 


Gly 


Lys 


Thr 


Thr 


Tyr 


Ser 


Phe Glu Phe Ser 


293 








20 










25 








30 


295 


Ala 


Pro 


Lys 


Thr 


Pro 


Lys 


Gly 


Glu 


Lys 


Asn 


Leu 


Trp 


Ser Ala Leu Arg 


296 






'35 










40 










45 


298 


Arg 


Val 


Glu 


Ala 


Val 


Ala 


Pro 


Asp 


Phe 


Val 


Ser 


Val 


Thr Tyr Gly Ala 


299 




50 










55 










60 




301 


Gly 


Gly 


Ser 


Thr 


Arg 


Ala 


Gly 


Thr 


Val 


Arg 


Glu 


Thr 


Gin Gin He Val 


302 


65 










70 










75 




80 


304 


Ala 


Asp 


Thr 


Thr 


Leu 


Thr 


Pro 


Val 


Ala 


His 


Leu 


Thr 


Ala Val Asp His 


305 










85 










90 






95 


307 


Ser 


Val 


Ala 


Glu 


Leu 


Arg 


Asn 


He 


He 


Gly 


Gin 


Tyr 


Ala Asp Ala Gly 


308 








100 










105 








110 


310 


He 


Arg 


Asn 


Met 


Leu 


Ala 


Val 


Arg 


Gly 


Asp 


Pro 


Pro 


Gly Asp Pro Asn 


311 






115 










120 










125 


313 


Ala 


Asp 


Trp 


He 


Ala 


His 


Pro 


Glu 


Gly 


Leu 


Thr 


Tyr 


Ala Ala Glu Leu 


314 




130 










135 










140 




316 


Val 


Arg 


Leu 


He 


Lys 


Glu 


Ser 


Gly 


Asp 


Phe 


Cys 


Val 


Gly Val Ala Ala 


317 


145 










150 










155 




160 


319 


Phe 


Pro 


Glu 


Met 


His 


Pro 


Arg 


Ser 


Ala 


Asp 


Trp 


Asp 


Thr Asp Val Thr 


320 










165 










170 






175 


322 


Asn 


Phe 


Val 


Asp 


Lys 


Cys 


Arg 


Ala 


Gly 


Ala 


Asp 


Tyr 


Ala He Thr Gin 


323 








180 










185 








190 


325 


Met 


Phe 


Phe 


Gin 


Pro 


Asp 


Ser 


Tyr 


Leu 


Arg 


Leu Arg 


Asp Arg Val Ala 


326 






195 










200 










205 


328 


Ala 


Ala 


Gly 


Cys 


Ala 


Thr 


Pro 


Val 


He 


Pro 


Glu 


Val 


Met Pro Val Thr 


329 




210 










215 










220 




331 


Ser 


Val 


Lys 


Met 


Leu 


Glu 


Arg 


Leu 


Pro 


Lys 


Leu 


Ser 


Asn Ala Ser Phe 


332 


225 










230 










235 




240 
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